
August 1, 1956 

Dr. Jerry Donohue 
University of Southern California 
Departmmtof chemistry 
3518 University Avenue 
Loa Ax&elm? 7 
Calif0tia 

Dear Jerry, 
. 

Thanky7mforyuurlongand interestingletterwhich was 
forwarded to me heme First, about polyglycine II. Zbe cal- 
culations are at Gunbridge, I will send then to you when I get 
back. From memory they appear &.milar to yours. However they 
are not very relevant as we aink it unlikely that polyglycine II 
ia as simple as all that, Forexar@.e,there Ls noreasonwhy 
all. the &tiw should rm in the same direction. I.n fact we 
thinkitprobable that&n allsyntietic polymrs the chains are 
Ukely to run at random i.nTth directions and if reversing a 
chain doesn't make much difference to the way ir&xcks w&ti its 
nei@&ours, then one gets a good X-ray pattern,- If it upsets 
the pack, then the X-ray pattern is poor. Notice that reversjng 
a DKA duplex makes no difference at all-this may explain why 
%heX-ray photos are so extremely pod; probablybetter than 
any other fibre, Two of the rings in polyglycine IX (2&‘A 
and 2,llA) are diffuse, 80 we expect this ia due to home 
effect of t&i8 sort. 
lines? 

Had you done any calculations along these 

I don% think one can apply to fibres the sort of criteria 
which one applies to single crystals. In this case it seems 
clear to me that the broad agreement in sparrings and intensities 
shows that a structure of the general type we have described is 
certainly correct, 'he unit cell is obviously very small, and . 
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them amhmSyanyoth8~wa~ zI.nwhich one could bu.ildmxielsr 
It fer earsy to 8how that if the unit ml1 is trigonal (or psetldo- 
trigonalJr so that the polypeptide chain ha-43 a three-fold screw, 
there are only two possible wqw of bnilding the backbone. To 
find the sorr8ct arrmgentsnt, however, from a gxmder photograph 
is not going to be eaz3yI Howeverwe shall& taM.ngup tie 
aalmilationsr aga3.n when 1 get bask to Cambridge and 6 will let 
yuu know how they turn out. 

About tirpla structure+ ~'enclose the reprints. 1 fetel it 
dzifficult to understmd how 132 wwld fit Gaspar's results (ti 
you read hti argumnt carefully) though naturalQ.tie virus could 
bf3 23, pt38ti0 532. Howmmr gou ui.ll be glad to hear that fZaaqw 
did optical transform of a good n&er of diffexxmt point pat- 
terns, and al80 that &won &kug hw ssoh!d the j$mmd problesra 
of l&e transforms of 23, &32, and 532, w3ng spherieaIt harmonica 
andhalf4rder~fmctionnz. Inc3.dentally~ .the source for 532 
was F, H. C, C., but none the worse for that, HiehaeX (Critck) 
haa mdew abirg8number of the regularand seti-r8&r 
solids, including the st8llated onest using Cundy and Rollat 
as 01 mib. 

Cummztinterestingnews QW&ceIT)# ti8 %ydih8tiQ~A” 
Okhoatype) polymers. I expaat bymwyw wQ1hav-e seen 
the note by Alex and David Zn J, A. C+ li, about po3.y A + 
poY.yu&m!h I thfnk8W itself. &%mmhileJ~has 
taken better Xwiy piaturea of poly A, whfuh sugsst Uat 
the unit cell is bi than we thought, having an equatorial 
spaciq at about 15 * ti8 ham tdM?refore built a tIt?OdIti 
model of ply A, udng the pairing ahown you in Fig=. In 
&dition, we have made a hydrogen bond fmm t&e other H of 
th8 mi2 to the p%zOE?@U%trsn of th8 QppUSit8 bWkbOn8~ %iaS 
pulb the phagphate 3.~1~s and tUta the beme in the pmlczaorlli, 
t&w expWfig why the 34 spacing ti not 34 Ai I&I have 
caluul8ted th8 transforRmd the ag333wmtirs veryppd, 
inclding spacings (dizammred by Ji& at I*9 A and 1*7 A+ 
'l'heosilydoubtti fihevgrg'zoIBoFdep(~~ which tillbe chaqpd 
by thy, Wa+ and Ii@; for I&$&I IIO fas we have made no a&m 
ante, but we hope to do th5a1 shortly. ESa,aleo do not know 
th8 Sh4Q8 Of th8 base Of th8 t&t G8ut Sin<le tkW?@ $S ROth&‘q 
b0tW’@8Il the ls;& A s@Gbg: and the %54-/2 Sp4Wh,$ On .@I8 QQi&tW . 
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my be two paralled intertwined @hains, w i& ooearsionml, A-A 
p&i&ga8 we b8li8W9 it oowr8 in ply Ar WhWl thObUe&! 
don't pai* wa 4~~wne that the phoarphate of t2-q backbone till 
be a greater radiuple This would 8xplain th8 strong l\ou 
otier r8fleution 3n poly AU. lhua, we hav8, to our embarww- 
mnt, mivtitd at a 4stmakm not to0 11!11ti8 ti8 on8 dreamt 
up by you and ‘3UIhh8I’. 

w‘e ashould very much like IOZI#) furtier dShil8 about thie 
strtmture, ai9 Gunther war vaguer l'he trioka appear to be 

1, allming guanine to go to anotier tautom8rie form. 
1 can% aaty x like this. @ is would also allow 
it to pair W ith dd8nin8. Thir wwld be no W8 
for a replicating astructureR but 98 0. K. for 
a %atingw strustur8, which is What &n&her 
wantar. &xidenwy a number of people, in- 
eluding i?l3’883f, are doubtful of tie biologiaal 
necessity Or a sating structure for @JAI, 

2. turning over tuo Of th8 baaese But whi& two? 
Chmthsr wouldn't mm&m. I'd be eurpri8e8 if you 
~ouldturn over the pyrhidines without getting 
bad van d8r%&. Contdwti. Ade~iine o&w besturn& 
overj in fact thi$ i8 what i8 impued ti th8 
parallel-chain md8l of poly U + pol 
bacskbone i8 reversed oompared ts DNA 5 

A (the A , 
, but the 

Nfi 
Z&l 5% 

of .gmine ha to be vartt&ed. x would very 
appreciate a brief aercount of wkere the d I+‘-+ 

mod81 really ioJI md naturally the wo&.nates 
if you have th8lg, 8v8n 3.f they esrt3 tr2ly rou@. 

Ttze ody other relevant locdlz new8 it! that Sid ~atiad 

l~&t.J 
(and Peter Osidumhsk) believe tit the baa8 paira in DNA mhay 
ahow - dipole effacrti ie* ths bmes, Wh8n paired, may be 
in th8 form in which eleCtrOn have &Lift&d to&V8 h+rOng 
eleotros tatio interactionar %i8 tRBy 433K’@8b SOW Of th8 
titration ~OId.i88~ 1 t&SO 8Ua!Q.X& that th8 ip + c plihi.n#J 
could be IRJpr~ved) but I'mnot exactly wre how, 1 think 
ourpairingirs bsrdbeuauae it@  difficult to Fgutanyfhingstie 
(i8. H20) Onto tha& w pO8it~Qn Of gUi6uziiI8. 

I ah&l bs baok iul En&md by about Auguet 9th. Alex tid Jan8 

ar&ping ta Wooda Hole early in Augwt. 3f ym do find t3.m to 
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mitea ~EMXI~S LOU COUM SC& a UO~Y to Alex, DO give ngf lies t II&WS 
to Pat. W ile end the little girls have been staying with her EMher 
3.n Norfolk, and appear to be very fit and chseti~fi. A&XX sends his 
best wishes and says ha hopes he'll be in Washfngton next time 
you visit. 

FL H, G. CrSck, F&D. 
t 


